The essential oils from fresh aerial parts of Monticalia greenmaniana (Hieron) C. Jeffrey (Asteraceae) collected in March, were analyzed by GC/MS. Oil yields (w/v ) of 0.1% (flowers), 0.07%, (stems) and 0.1% (leaves) were obtained by hydrodistillation. Thirteen, sixteen and eighteen components, respectively, were identified by comparison of their mass spectra with those in the Wiley GC-MS Library data base. The major components of the flower and stem oils were 1-nonane (38.8% flowers; 33.5% stems), α-pinene (29.0% flowers; 14.8% stems) and germacrene D (15.6% flowers; 18.6% stems). However, in the leaf oil, germacrene D was observed at 50.7%, followed by β-cedrene at 8.4 %. The leaf essential oil showed a broad spectrum of antibacterial activity against the important human pathogenic Gram-positive and Gram-negative bacteria Staphylococcus aureus (ATCC 25923), Enterococcus faecalis (ATCC 19433), Escherichia coli (ATCC 25922), Pseudomonas aeruginosa (ATCC 27853) and Klebsiella pneumoniae (ATCC 25955) with MIC values ranging from 75 to 6000 ppm.
Monticalia greenmaniana (Hieron) Jeffrey (syn. Senecio greenmaniana) belongs to the family Asteraceae that comprises approximately 1,500 genera and over 30,000 species distributed around the world. In Venezuela, about 760 genera and 2,100 species have been found [1] . Regarding the Monticalia genus, only a few studies are reported, but for Senecio, several investigations have been carried out [2, 3] . The chemical composition of essential oils from Senecio and Monticalia species have also been reported [4a-4c] . The major components of the oil of S. graveolens Wedd, which grows in Argentina, were α-pinene, α-phellandrene, α-terpinene, p-cymene, sabinene, γ-terpinene, terpinolene, terpinen-4-ol, piperitone, and α-and β-eudesmol [4d], and for S. polyanthemoides from South Africa, limonene, p-cymene, β-selinene, α-pinene, β-pinene, 1,8-cineole, caryophyllene oxide and humulene epoxide [5a] . The essential oil of M. andicola collected from Mérida, Venezuela contained α-pinene, β-pinene, α-longipinene, δ-3-carene, cyperene and β-phellandrene as its main components [5b].
Antimicrobial activities have been studied for many plant essential oils [5c,5d], including Senecio species [4d,6] and M. andicola [5b] . The aim of the present investigation was to study the chemical composition and antibacterial activity of the essential oil of M. greenmaninana collected from Mérida, Venezuela.
Fresh aerial parts (leaves, stems and flowers) of M. greenmaniana yielded 0.1%, w/v (flowers), 0.07%, w/v (stems) and 0.1%, w/v (leaves) of essential oil, which showed the presence of 13, 16 and 18 components, respectively ( Table 1 ). The major components identified in the flower and stem essential oils were 1-nonane (38.8% flowers; 33.5% stems), α-pinene (29.0% flowers; 14.8% stems) and germacrene D (15.6% flowers; 18.6% stems). However, in the leaf oil, germacrene D formed 50.7%, followed by β-cedrene (8.4%), while 1-nonane and α-pinene were observed in low concentrations (1.7% flowers; 2.4% stems). Several differences were observed in the oil samples studied. β-Myrcene, limonene and trans-β-ocimene were identified only in the flowers; 1-hexanol, trans, trans-2,4-decadienal, 2-pentylfuran and α-bergamotene only in the stems; and nonanal, γ-curcumene, α-zingiberene, and 9,12octadecadien-1-ol only in the leaves. , could not be identified. All of these were present only in the leaves, but unfortunately, mass spectra corresponding to these compounds were not found on either the polar (HP-5MS) or non polar (AT-WAX) columns, in either the library data base or the literature consulted [7,8a] . Regrettably, the lack of pure reference samples made complete identification of these compounds difficult. To the best of our knowledge, this is the first report on the essential oil of M. greenmaniana. However, a previous investigation of the essential oil of M. andicola collected from Mérida, Venezuela, reported α-pinene (19.6%), β-pinene (10.5%), α-longipinene (6.5%), δ-3-carene (6.2%), cyperene (5.4%) and β-phellandrene (5.2%) as the major components [5b].
The antibacterial activity of the essential oil of the leaves was evaluated against Gram-positive (Staphylococcus aureus ATCC 25923, Enterococcus faecalis ATCC 19433) and Gram-negative (Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853 and Klebsiella pneumoniae ATCC 25955) bacteria using the disc diffusion agar method ( Table 2) . The oil showed a broad spectrum of activity, displaying MIC values ranging from 75 to 150 ppm for the Gram-positive and 1500 to 6000 ppm for the Gramnegative bacteria. Isolation of essential oil: Flowers (500 g, 0.1%, w/v), stems (1500 g, 0.07%, w/v) and leaves (1000 g, 0.1%, w/v) were cut into small pieces and subjected to hydrodistillation for 4 h, using a Clevenger-type apparatus. The oils were dried over anhydrous sodium sulphate and stored at 4ºC.
Experimental
Gas chromatography and gas chromatography-mass spectrometry: GC and GC-MS analyses were performed under the experimental conditions as reported earlier [8b]. Retention indices were calculated relative to C 8 -C 24 n-alkanes, and compared with values reported in the literature [7, 8] . The identification of the oil components was based on the Wiley MS Data Library (6 th edn), followed by comparisons of MS data with published literature [7] .
Antimicrobial activity: The antimicrobial assay was carried out according to the disc diffusion method [8c], as reported in our earlier publication [8d]. MIC was defined as the lowest concentration that inhibited the visible bacterial growth [9] . All the experiments were conducted in triplicate and statistical analysis of the data was performed by ANOVA using STARGRAPHICS plus 5.1 [10] . Differences of p values < 0.05 were considered statistically significant. Data are presented as mean values ± standard.
